Colony-stimulating factor-1 receptor inhibitors for the treatment of cancer and inflammatory disease.
FMS is the exclusive receptor tyrosine kinase for colony-stimulating factor-1 (CSF-1, also known as M-CSF), which regulates the survival, proliferation, differentiation, and function of macrophage lineage cells. Since CSF-1 is over-expressed in many tumors and at sites of inflammation, small molecule inhibitors of CSF-1 appear to offer an attractive strategy for reducing macrophage numbers associated with cancer as well as autoimmune and inflammatory disease, such as rheumatoid arthritis (RA). Numerous FMS inhibitors with structurally distinct chemotypes have been developed and exhibit potent in vitro activity, but only a limited number of compounds have progressed clinically due to poor selectivity. To date, only a handful of FMS inhibitors have been tested in models of metastatic bone disease and RA. This review will summarize the biology of FMS and its function in bone physiology, inflammation, immunity, and cancer. In addition, efforts directed towards identifying FMS-selective small molecule inhibitors as well as the advancement of non-selective inhibitors in the clinic will be highlighted. Furthermore, emerging monoclonal antibody-based therapeutic strategies specifically targeting M-CSF will be described.